Abstract: With the large-scale acquisition and installation of computer and networking hardware in schools across Canada, a major concern has been where to locate these new technologies and whether and how the
link technology to the curriculum in pedagogically sound ways, issues of how computers should be organized within the given space of the classroom to promote curricular integration efforts are often neglected due to the practical difficulties faced by schools just trying to find space for this new technology. There have been a number of studies (Gayeski, 1995; Glass, 1997; Green, et al., 1999; Najmi, 1996) that address how computers might most optimally be placed in classrooms and labs, taking into consideration not only the layout of the room but also environmental issues such as lighting and ergonomics. That said, schools are still very much constrained by some of the following issues:
Working conditions:
• such as optimal lighting or ergonomics for sitting, writing, reading or listening, are not sufficiently addressed;
Purchasing decisions and location of new technologies:
• often constrained by district specifications and costs, with little input from "end users" (i.e., teachers and students);
• Overcrowding: classrooms / schools often support more students per class than these were originally designed for; and
• Bricks and Mortar: all but the most recently built schools were not designed to accommodate new computer-based technologies which take up already limited physical space and demand infrastructure support in terms of cabling and electrical wiring.
Given these constraints, discussions around optimal arrangement of computers in labs and classrooms to support both teaching and learning rarely take place. In all of the older schools that were visited (approximately 27 of 32), the placement of computers was not only constrained by the availability of space (in both labs and classrooms), but also the availability of adequate and appropriate furniture, electrical outlets, and network/Internet drops. Computer equipment often ends up being located based on its minimum space requirements -for example, along the non-blackboard wall (Glass, 1997) -rather than on pedagogical considerations. Whether or not pedagogical considerations were sufficiently addressed by schools in the organization of computer technology, it was interesting to discover that the location of computer technologiesin a lab, classroom, library, or even school hallway -shaped the ways in which teachers talked about and made use of computers in the schools visited. As with the distribution and access to any kind of resource (which for many of the schools visited could be labelled "scarce"), the distribution of and access to computers had a range of effects on integration/implementation efforts of the teachers who were interviewed for this project.
The structural demands for cabling could dramatically change, of course, with the increased use of wireless networks and as could the physical, special demands decrease with the increased use of laptops.
Singular Commitment: Dismantling a Computer Lab
There are obvious and well-documented advantages and disadvantages regarding the use and placement of computers in labs and/or classrooms. At the same time, there is little agreement in the literature on this debate that has spanned nearly two decades (see, for example, Becker, 1984; Beers, Paquette, & Warren, 2000; Najmi, 1996; Smerdon, et al., 2000; Wilson, 1993) . Placing computers in a lab setting allows for more direct instruction of large groups/classes and for whole classes to work on the same project at once. Such arrangement enables skills-based training in an individual, one-person per machine learning environment. Computer labs also have their disadvantages: teachers and students might have infrequent access to the lab; they disrupt their classroom routine to make use of the lab; and labs require frequent and higher-skilled maintenance (Bauer & Kenton, 2005; Becker, 1999; Cuban 2001; Fulton & Sibley, 2003; Shamburg, 2004) . Placing computers in classrooms, on the other hand, gives teachers and students ready access to equipment, encourages daily, ongoing use of the technologies and encourages a more project-based and cooperative approach to computer use (i.e., classroom computers must be shared by all students). However, teachers often complain that there are either not enough machines per classroom or the whole class cannot work on the same project at once. Space in the classroom is already highly limited and the placement of computers can restrict other uses of the learning environment. Further, student access to computers in a classroom cannot necessarily be characterized as "frequent," as many of the teachers interviewed claimed to use their classroom computers as a "reward" and little else. At most of the schools that were visited (over half), teachers referred to the tension between locating school computers in one large "pod" as in a computer lab or library and distributing them in smaller pods of two or three among individual classrooms. Regardless of individual strategies at each school, it seemed that the classroom versus lab debate had been considered by most school staffs at some point in the deliberation process. In addition, the large pod versus small pod question has been taken so seriously in some provinces and school districts that it has shaped the discussion as well as the kinds of policy being implemented at the school-level. Educational policy in one Western Canadian province, for example, requires that teachers make integrated use of computers with their classes, focusing on computers as "just another [learning] tool".
Understandably, then, in one rural school visited in that province, the school administrator and teachers were committed to the idea that computers were "just another tool," and had consequently, two years prior to our visit, dismantled their computer lab and moved computers into the classrooms. During the visit, the principal and teachers spoke at length about the practical implications of this policy on their own practices and uses of computers with their classes. Worthy of note in the following accounts are the perceptual differences between the policy-maker (the principal) and those whose practices the policy effects (the teachers).
The Administrative Perspective
Watson Elementary is a rural school with 300 students in grades K-7. At the time of the study (October 2000) David had been the principal at Watson for two years. At the beginning of his tenure, the district recommended to schools that they dismantle their computer labs and put all computers directly into classrooms. David took this recommendation seriously by instituting the change and, he admits, without consulting the teachers.
Notwithstanding opposition from his staff, David was committed to leaving the computers in classrooms. He explained that with a lab and 18-20 classrooms, the students were only able to use the computers once a week; further, there was the tendency to teach computers as a "separate" subject. With two to four computers in each classroom, he felt that teachers would change their teaching style to accommodate greater computer use and, accordingly, the greater exposure suggested that students were more likely to use the computers.
Echoing the language of the mandate of the provincial government to use computers as "just another learning tool" and as a tool to "enhance learning for a particular subject area," David observed that some, though not all of the teachers in the school, showed greater success at integrating computers in their curriculum with the placement of computers in their classrooms. When asked how he was encouraging and/or providing support for those teachers who still were not using computers with their classes, David indicated that while some computers "collected dust", as a principal he was committed to "finding gadgets" to spark interest. The presence of policy language in the discussion and the implications on perceptions and possibilities for the technology is worth mentioning. Using the school budget, David hoped to encourage classroom use of technologies by buying "gadgets" that the teachers were interested in learning to use, such as scanners, microscopes, a "white board" and digital cameras. He also tried to give teachers time to plan with the librarian, whom he said really helped the teachers to implement technology in their classes.
All names of participants and schools involved in this study have been changed in order to protect their identities.
Teachers' perspectives: Flexibility rather than singularity
In marked contrast to the principal's enthusiasm for the changes and potential made possible through a dismantling of the computer lab, the teachers at Watson were less certain about the benefits of this change.
Four out of five teachers expressed disappointment that there had not been some consultation before the decision had been made. Faced with the daily realities and constraints of attempting to make thoughtful, educative and effective use of computers with their students, the teachers at Watson were also ambivalent as to whether or not having the computers in their classes instead of the lab promoted greater computer-usage.
One teacher described a positive result of the change by saying that having the computers in her class had "changed her style of delivery" -that is, she thought "less linearly" and more about problem-solving with her students. In contrast, each of the five teachers confirmed that one of the more negative results of the dismantling of the computer lab was that it made project-based work for the whole class extremely difficult. In order to give all students in a classroom access to computers, teachers had to "farm" their students out to other classrooms, which hindered the students' collective work and was disruptive for other teachers and their classrooms. Instead, what principals, teachers and district administrators might do well to remember is that a more flexible or diversified approach to the organization of computer technology that moves past the binary "computer versus lab" debate, in consultation with teachers, could provide more consistent support for the various instructional uses of these tools.
Mobility and Diffusion: Moving Computers Beyond the Lab or Classroom
In contrast to the classroom-lab debate illustrated by the first case, a few of the schools visited took a different approach, by privileging the mobility and diffusion of technologies throughout the space of the school, and encouraging flexibility among teachers to allow student access to technology in a wide range of locations. This approach fosters strategies such as the "computer on a cart" that can move between classrooms, the use of libraries and even hallways as alternate learning environments, and rules that allow students to move easily between classrooms and within the school. As with the use of a computer lab and classroom-based computer use, the location of the technology had a significant impact on the kinds of integration and instruction Luther Public School is an inner-city K-5 school that had made the integration of technology a priority over the past five years. Danielle, the school's principal, pointed out during the interview that part of Luther's success in integrating technology had been its determination to "work with whatever we've got." It is largely this philosophy that gave Luther the appearance of a technology-rich school -there appeared to be computers everywhere -although a number of the computers were out-of-date and would most certainly have been discarded by any other institution. Danielle explained that the staff at Luther had decided to organize their technology in such a way that none of their higher-end machines were used for keyboarding or drill and practice, both of which Danielle saw as the least important uses of technology. Instead, Luther had a collection of refurbished and donated computers (even a few Commodore 64s!) that were designated to be used solely for less demanding types of software and practices.
One of the most interesting things about this approach was that the staff members at Luther had come together collectively not only to discuss the location and uses for the technology, but also to identify distinctions and make decisions about which machines were best used for specific purposes, and then to organize the technology accordingly. The faster machines were not used to run drill and practice software, or keyboarding, which could just as easily be run on a donated 486 or Mac Classic. These slower machines functioned as "computer skill stations" And were placed in groups in the school hallways, while the better machines were located within the classrooms and the computer lab, called the Advanced Technology Centre (ATC).
teachers into collaborative facilitators for student-centered learning (Sandholtz, et al., 1997) . If the practical arrangement of the technology itself does not support collaborative learning, it certainly seems less likely that change could occur in the ways in which some theorists and researchers so optimistically assert.
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